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Document Title: Specification 



Title of the Invention: Waste Disposal Method and Gas- Release Water Barrier Sheet 
Claims 

[ Claim I ] A waste disposal method, characterized by the fact that, at a 
landfill site, an air supply tube in which ventilation holes have been made is positioned 
at the lowermost layer, said air supply tube is covered over with a gas-permeable water 
barrier sheet, a waste layer made up of a suitable amount of waste is formed over said 
water barrier sheet, said waste layer is covered over with a gas-release water barrier 
sheet, over which is suitably formed an uppermost layer of earth, and air is supplied to 
the above-mentioned lowermost layer portion through Ihc above-mentioned air supply 
tube. 

[ Claim 2 J The gas-release water barrier sheet used in Claim 1 ( characterized 
by the fact that a waterproof and gas-permeable sheet, comprising a porous film on at 
least one side of which has been partially bonded a protective layer, is employed for all 
or part of [said gas-release water barrier sheet]. 

[ Claim 3 J A gas-release water barrier sheet as defined in Claim 2, wherein 
the porous film is a drawn, porous film of polytetrafiuoroethylene. 

[ Claim 4 ] A gas-release water barrier sheet as defined in Claim 2, wherein 
the porous film is based on a polyolefin, polyurethane, polyester, polyether, polyvinyl 
chloride, or cellulose. 

Detailed Description of the Invention 

[0001 ] 

Field of Industrial Utilization 

The present invention relates to a waste disposal method employed at waste 
disposal sites, etc., and to a gas-release water barrier sheet used in said method. 
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[0002 ] 
Prior Art 

Landfill is one method of waste disposal, and one such landfill method is a 
sandwich process, in which a covering layer of earth about 50 cm deep is applied for 
about every 3 meters of thickness of the waste layer. 

[ 0003 ] 

Problems Which the Invention is Intended to Solve 

With a conventional method such as this, however, since the earth is heaped 
directly on top of the waste layer, rainwater seeps down and pools in the waste layer, 
where it obstructs air permeation. This results in decomposition by anaerobic bacteria, 
and generates foul-smelling gases or harmful components. Also, any harmful 
components contained in the waste are leached out by the rainwater, which can result in 
ignition of the gases, the generation of noxious odors, soil contamination, groundwater 
contamination, and water fouling during and after landfilling, and these environmental 
problems mean that it will be a long time before the land can be used again after 
landfill. 

[ 0004 J Favorable disposal results are obtained when aerobic bacteria are utilized 
in such waste disposal, but a characteristic of aerobic and anaerobic bacteria is that they 
reject each other, and once anaerobic bacteria have been generated, the action of 
aerobic bacteria is difficult to realize until said anaerobic bacteria have completely died 
out. Consequently, it takes at least several years, and in some cases several decades, 
for waste that has been buried as above to be effectively digested. 
[ 0005 ] Thus, since environmental pollution in the form of the noxious gases and 
harmful substances created by anaerobic bacteria cannot be avoided, the land that is 
used for the waste disposal must be sufficiently remote from populated areas, and 
furthermore, once land has been used for landfill it cannot be used for other purposes 
for a long time, as mentioned above. If it were to be used before enough time had 
passed for this long-term digestion, then noxious odors and the like would be 
encountered and the environment will be unsuitable. 

[0006] 

Means Used to Solve the Above-Mentioned Problems 

The present invention is the result of repeated study aimed at solving the above- 
mentioned problems encountered with conventional methods, which led to the 
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development of advantageous waste disposal through the use of a specific sheet, and 
comprises the following structure. 

[ 0007 ] (I) A waste disposal method, characterized by the fact that, at a landfill 
site, an air supply tube in which ventilation holes have been made is positioned at the 
lowermost layer, said air supply tube is covered over with a gas-permeable water 
barrier sheet, a waste layer made up of a suitable amount of waste is formed over said 
water barrier sheet, said waste layer is covered over with a gas-release water barrier 
sheet, over which is suitably formed an uppermost layer of earth, and air is supplied to 
the above-mentioned lowermost layer portion through the above-mentioned air supply 
tube. 

( 0008 1 (2) The gas-release water barrier sheet used in (I) above, characterized 
by the fact that a waterproof and gas-permeable sheet, comprising a porous film on at 
least one side of which has been partially bonded a protective layer, is employed for all 
or part of [said gas- release water barrier sheet]. 

[ 0009 ] (3) A gas-release water barrier sheet as defined in (2) above, wherein 
the porous film is a drawn, porous film of polytetrafiuoroethylene. 
[ 0010 J (4) A gas-release water barrier sheet as defined in (2) above, wherein 
the porous film is based on a polyolefin, polyurethane, polyester, polyether, polyvinyl 
chloride, or cellulose. 

[0011 J. 

Effect of the Invention 

A porous film having a protective cloth partially bonded to at least one side is 
employed for all or part of a gas-permeable sheet and a gas-release water barrier sheet 
to create water barrier sheets, which allows these sheets to be treated as integral units 
and to have suitable strength in the porous films formed as relatively thin layers. 
[ 0012 ] The gas-release water barrier sheet prevents rainwater from penetrating 
to the waste layer, and prevents the harmful substances in the waste from being leached 
out by the rainwater and polluting the soil. 

[ 0013 1 The water barrier sheets maintain gas-permeable conditions in the waste, 
prevent the decomposition of the waste by anaerobic bacteria as a result of rainwater 
penetrating into the waste, and thereby prevent the generation of unpleasant odors and 
gas and promote the digestion [of the waste] by aerobic bacteria. 
[ 0014 ] Suitable digestion by aerobic bacteria is achieved since, as mentioned 
above, the waste layer is kept in a gas-permeable state and air is supplied from an air 
supply tube. 
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[ 0015 ] The supplied air, the gas generated from the waste, and waver vapor 
(water originally contained in the waste, or water that has adhered during the disposal 
process, for example) are released to the atmosphere through the gas-release water 
barrier sheet. 

[ 0016 ] The gas-permeable water barrier sheet formed between the air supply 
tube and the waste layer is designed so that the water from above will not permeate 
around the air supply tube and interfere with gas permeation in this area, and air is 
suitably dispersed from the air supply tube and supplied to the waste layer. 

[ 0017 ] 

Practical Examples 

Specific embodiments of the present invention as described above will now be 
given through reference to the appended figures. 

[ 0018 ] Figure 1 is a detail cross section illustrating the filled state in the waste 
disposal method pertaining to the present invention. Figure 2 is a cross section of the 
porous film portion of the gas-release water barrier sheet. 1 is a waste layer, 2 is a 
gas-release water barrier sheet, 3 is an earth layer, 4 is an air supply tube, 5 is a 
blower, 6 is a porous film, 7 is a protective cloth a, 8 is a protective cloth b, and 12 is 
a gas-permeable water barrier sheet. 

[ 0019 ] The air that is sent as needed from the blower 5 or the like is supplied to 
the air supply tube 4 at the lowermost layer, and goes to the waste layer 1 from 
ventilation holes provided in the side of said tube. The supplied air permeates through 
the waste layer 1 and is supplied to the aerobic bacteria, which promotes their 
decomposing and digesting action on the waste, and then reaches the gas-release water 
barrier sheet 2. Since the gas-release water barrier sheet 2 is waterproof and gas- 
permeable, the air that reaches it also permeates the gas-release water barrier sheet 2 
and is released into the atmosphere. 

{ 0020 J The feed of air from the air supply tube 4 is performed at suitable time 
intervals, to which end the blower 5 is intermittently actuated. Alternatively, air 
supply tubes that open above ground can also be provided to all or part [of the system] 
and the air thereby released to the atmosphere. 

[ 0021 ] It is clear that the air supply tube 4 and the sheets 2 and 12 can be 
permanently buried during disposal according to the present invention, but since the 
present invention makes it possible for aerobic bacteria to proliferate rapidly and for the 
digestion of the waste to be completed in a relatively short period, it is also possible to 
dig up the air supply tube 4 and the sheets 2 and 12 after the digestion treatment and 
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reuse these components. If they are not to be reused, the air supply tube 4 and the 
sheets 2 and 12 should be lightweight and small, and if possible, should be designed so 
that they will be digested along with the waste. When they are to be reused, materials 
with sufficient durability should be employed. 

[ 0022 ] The porous film used in the gas-release water barrier sheet 2 can be a 
porous polyolefin, a porous polyurethane, or the like, but the use of porous, drawn 
polytetrafluoroethylene is preferable in the present invention. The protective cloths 7 
and 8 of the porous film can be any organic or inorganic fabric, nonwoven cloth, net, 
or the like that has good gas permeability and high strength. 

[ 0023 ] The porous film and the protective cloth are partially bonded because gas 
permeability (moisture permeability) is lost in the bonded portions. Since the above- 
mentioned porous, drawn polytetrafluoroethylene film has a microscopic porous texture 
as a result of its drawing, the above-mentioned objective can be achieved with an 
extremely thin membrane, but because of the thinness of this membrane, it is extremely 
susceptible to damage, so it is best to provide a protective cloth to both sides, 
t 0024 ] It is preferable to use a waterproof, gas-permeable porous film over the 
entire surface of the gas-release water barrier sheet 2, but when this would entail 
prohibitive cost, the amounts of moisture and gas permeation and the surface area 
required of the gas-release water barrier sheet can be calculated in cases when the 
amount of water vapor and gas to be generated can be estimated, so the cost can be 
kept down if the porous film is used only as needed in certain portions over 5 to 80%, 
and preferably 20 to 60%, of the total surface area of the gas-release water barrier 
sheet. 

[ 0025 ] When the porous film is thus used only for part of the gas-release water 
barrier sheet, it is preferable for the remainder of said sheet to be a gas-impermeable or 
gas-permeable resin membrane, sheet, or the like. 

[ 0026 J The porous film 6 used for the above-mentioned water barrier sheets 2 
and 12 should have a maximum pore diameter of 0.05 to 3 /*m f and preferably 0.2 to 
1 /xm, a porosity of 40 to 95%, and preferably 75 to 90%, and a thickness of 10 to 
100 j*m, and particularly about 30 to 80 ftm. 

[ 0027 ] As a general rule, the gas-permeable water barrier sheet 12 located at the 
bottom of the waste layer 1 is the same as the above-mentioned gas-release water 
barrier sheet 2, but the basic purpose of this gas-permeable water barrier sheet 12 is to 
disperse the air from the air supply tube 4 sufficiently and supply it to the waste 
layer 1, Therefore, it is designed such that the penetration of water and the like around 
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the air supply tube will be minimized so the air can be effectively dispersed and 
supplied to the waste layer 1. 

[ 0028 J The earth that is heaped above and below the waste layer i or the gas- 
permeable water barrier sheet 12 in the present invention can, for example, be mixed 
with a suitable amount of branches, fibrous material, or the like to ensure gas 
permeability and the attendant air supply action in those portions, and to create 
conditions that are favorable to the growth of aerobic bacteria. It is usually preferable 
for these branches or fibrous material to be digested along with the waste layer, but in 
some cases they may be taken out after treatment and used again. 

[ 0029 ] 

Merits of the Invention 

With the present invention as described above, the penetration of rainwater into 
the waste layer cam be completely prevented in the landfilling of waste, so the leaching 
of harmful components contained in the waste can be prevented, and since water tends 
not to stagnate in the waste, anaerobic decomposition is suppressed and the generation 
of gases is prevented. Furthermore, the aerobic decomposition of organic matter in the 
waste is promoted and any gases or water vapor generated from the waste are soon 
released, so the ground at the waste disposal site stabilizes more quickly, which is very 
beneficial in that the site can be used for other purposes at an earlier date. 

Brief Description of the Figures 

Figure 1 is a detail cross section illustrating the filled state in the landfill method 
pertaining to the present invention. Figure 2 is a detail cross section of the gas-release 
water barrier sheet of the present invention. 

Key: I waste layer, 2 gas-release water barrier sheet, 3 earth layer, 4 air 
supply tube, 5 blower, 6 porous film, 7 protective layer a, 8 protective layer b, 
12 gas-permeable water barrier sheet 
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Document Title: Figures 

Figure 1 




Figure 2 
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Document Title: Abstract 
Abstract 

Object: In a landfill process, the penetration of rainwater into the waste layer is 

prevented, so the leaching of harmful components contained in the waste is prevented, 
and anaerobic decomposition is suppressed, so the generation of gases is prevented. 
Furthermore, the aerobic decomposition of organic matter in the waste is promoted and 
any gases or water vapor generated from the waste are soon released, so the ground at 
the waste disposal site stabilizes more quickly and the site can be used for other 
purposes at an earlier date. 

Structure: At a landfill site, an air supply tube in which ventilation holes have been 
made is positioned at the lowermost layer, said air supply tube is covered over with a 
gas-permeable water barrier sheet, a waste layer made up of a suitable amount of waste 
is formed over said water barrier sheet, said waste layer is covered over with a gas- 
release water barrier sheet, over which is suitably formed an uppermost layer of earth, 
and air is supplied to the above-mentioned lowermost layer portion through the above- 
mentioned air supply tube. 

Selected Figure: Figure 1 
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